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Evaluation of the Nutrient Digestibilities by
Different Fecal Collection Methods in Juvenile and
Adult Korean Rockfish (Sebastes schlegeli)

Sang-Min Lek
Fish Feed and Nutrition Laboratory, Aquaculture Division, National Fisheries
Research and Development Agency, Kijang-gun, Pusan 619-900, Korea

The apparent nutrient dlgestlblhtles were examined by using chromic oxide indicator according to the various
fecal collection methods in juvenile and adult Korean rockfish (Sebastes schlegeli) Feces were collected from
three replicate groups of-fish by dissection, stripping or decantation using fecal collector attached to fish

rearing tank, respectively.

The digestibilities of dry matter, protein, lipid, and energy were affected by fecal collection methods (P<0.
01), but not affected by fish size. The digestibilities of nutrient determined by stripping or decantation methods
were significantly higher than those determined by dissection method (P<0.01). No significant differences in
the digestibilities of protein, lipid and energy were found between the stripping and decantation methods in
adult fish (P>0.01). The digestibilities of dry matter, protein, lipid, energy, nitrogen-free extract, and total amino
acids in juvenile and adult fish were 58, 93, 94, 79, 32, and 93%, and 61, 94, 96, 80, 29, and 94%, respectively,
when they were measured by decantation method. Methionine, cystine and valine digestibilities were
significantly lower than those of other amino acids in both juvenile and adult fish (P<0.01). Results indicate
that stripping or decantation with fecal collector could be a reliable digestibility procedure for measuring the

nutrient digestibilities in Korean rockfish

Key words : rockfish, digestibility (protein, lipid, energy, and amino acid), fecal collection method (dissection,

stripping and decantation), fish size
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Table 1. Composition (%) of the diets

Ingredients Control diet Protein-free diet
White fish meal 58.0 -
Wheat flour 225 -
Yeast 30 -
Squid liver oil 40 8.0
Vitamin premix’ 30 30
Mineral premix® 40 4.0
a-ceflulose 2.0 50.0
Sodium alginate 30 35
Dextrin - 31.0
CI'an 05 05
Chemical composition (% in dry basis)

Crude protein 476 16
Crude lipid 85 9.2
Crude fiber 36 432
Crude ash 154 33
N-free extract® 249 427
ross energy (keal/kg) 4742 4094
Amino acid composition (% in protein)

Arg 6.7

His 21

Ile 44

Leu 82

Lys 6.9

Met+Cys 23+12

Phe+Tyr 44+34

Thr ' 438

Val ' 49

Ala 6.3

Asp 9.7

Glu 161

Gly 65

Pro 6.2

Ser 5.1

' Vitamin mix contained the following amount which were diluted in cellulose (g/kg mix): ascorbic acid, 92.7; o
tocopheryl acetate, 14.5; thiamin, 2.1; riboflavin, 7.0; pyridoxine, 1.4; nicin, 27.8; Ca-D-pantothenate, 9.7; myo-ino-
sitol, 139.1; D-biotin, 4.2; folic acid, 0.5; p-amino benjoic acid, 13.9; K, 1.4; A, 0.6; D3, 0.002; choline chloride,
278.3; cyanocobalamin, 0.003.

% Mineral mix contained the following ingredients (g/kg mix): MgSO, * 7H,0, 80; NaH,PO, * 2H,0, 370; KCl, 130;
Fenic citrate, 40; ZnSQ, - 7H,0, 20; Ca-lactate, 356.5; CuCl, 0.2; AICI; - 6H,0, 0.15; KI, 0.15; Na,Se,O;, 0.01;
MnSQ, * H,0, 2; CoCl, - 6H,0, 1.

* Calculated by difference.



64 o] 4 7

Aol A ZA3 A,

R

AgAR

YA (Table D 2332 F (Cr0)& 05% ¥t
o] 23tge ARELRE ALsidan, 2 gy F
Yo 2 B9kl ¥ (steam-dried white fish meal,
1HAY AHE AF)E ARG oy, 2dE Ao
B (1R AR, vEhd 2 ol EHE L A
A8 =3, 8 3 FAE o]43to 2888
g A% 3R oA AskE EH 9] Y9 qHE ZAE
7} 918 protein-free AFEE UG =Y o] Age &
WA FFo] 16%2 THE AL A5 98 F9 v
g A4 FHERY GRoE g

o { 2 £H 4y

199347 19049 ¢) 44 FYPFIAEY 9EFAER
g (g ¢x)oz 2 7298 988 Xl (H
TAF: 198 £ APHNA du] As3gd7} &8
152 05C (BF +SD)2 zdsle 10570 £ 4L
A AR LS 2o APAE (XZAE) ) SHAHA

Water inflow

Water outflow

Rearing tank (100 ()

=2

Facal
collection
cofumn
{8.51)

Fecal colfector

Fig. 1. Apparatus used for fecal collection.
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Table 2. Apparent digestibilities of nutrient determined by different fecal collection methods in juvenile and
adult Korean rockfish (% of dry matter basis)’

Deit Control Protein-free
Collection Dissection L. Fecal Fecal
- Stripping
methods Stomach Intestine Anus collector collector
Dry matter
Adult 021057 170% 725° 330+041° 349%032¢ 606+ 1.60° 10.7 £ 6.12
Juvenile —31+125 181+ 1.82° 404 %363 584 + 1.78¢ 179 + 1.03
P-value? 0.07 09 0.005 0.2 0.05
Protein
Adult -10+ 105 41411059 670+132° 829+152¢ 935+%0.17 2151020
Juvenile —371024* 4051 323" 669 %400 93.0 + 1.83¢ 3531368
P-value® 0.3 09 038 0.09 0.005
Lipid
Adult 05+ 150° 435+ 937" 747%973  896* 146 955 £ 345 75.8 + 6.60
Juvenile —281+273 407+ 373 7281937 93.8 £ 1.874 84.7 + 0.70
P-value? 0.3 08 0.8 0.6 0.1
N-free extract
Adult 287+ 892 422 *+372
Juvenile 315+ 0.05 481 % 0.10
P-value? 0.7 0.3
Energy
Adult =03+072* 300%1076° 549+285 682+099¢ 804 *049° 28.7 +4.20
Juvenile —20+019° 283+ 180° 568+ 392 78.8 £ 1,34¢ 373+ 129
P-value® 0.3 0.9 0.5 0.01 0.09

' Values (Mean * $.D. of three replicate groups) in each row with a different superscript are significantly different

(P<0.01).
2 p-value from t-test between juvenile and adult fish.
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Table 3. Statistical analysis for digestibilities of nutrient determined by different fecal collection methods in

juvenile and adult Korean rockfish

Two-way ANOVA

One-way ANOVA

Collection

Size Interaction Adult Juvenile
methods

Dry matter P<0.0001 P<0.6 P<0.08 P<0.0001 P<0.0001

Protein P<0.0001 P<0.6 P<1.0 P<0.0001 P<0.0001

Lipid P<0.0001 P<04 P<1.0 P<0.0001 P<0.0001

Energy P<0.0001 P<0.7 P<0.9 P<0.0001 P<0.0001
AR AT F9F 2ol AT (P>001). & F A7V FyH o § Aoz ATHU, Austreng
B R B Z A8 4880] Aoj7t AojEtt & (1978)F Dabrowski (1983)E A9 9 %% (upper intes-
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AP Mg Zol, FAEE o8 T THYWLE JEA
29 gl 23888 ST AL BY, $of, Adv7),
50|, 9o}, ZFEo| 85~95% Atol9l Aoz vrERY (Cho
et al., 1985; Lovell, 1977; Spyridakis et al., 1989; Furuichi
and Yone, 1982) & AN 23 d 29 &g gy
23hE (93~94%)3 & Aol7t Y. £, A 23}
&2 £, 7], Fof, )79 97~98% (Cho et al,
1985; Lovell, 1977; Spyridakis et al, 1989; Lie et al, 19
8RR 2F WAAT A & Aole glof, dhige
off7t AAE & 438 Fdte A& &+ Aok

gr3Ee I AW 7tthE7] W NFE (nit-
rogen-free extract) & ©FIAEZ HFSL vk £ 4
HolH BEALRY NFE £3H&& 20%~32% & ofF ¥
A veged, 239288 3o A3 Lee et al
(1993b)-2 dextrin £3}1-&0] 69~73% M2 e} 2
AR 84 52 #$ B9k B AFoA dextring
gratEdoz & dud ¥ 37t ALge] NFE £3H&
< 42%~48% 2 B REAIRRTE SRAT Lee
et al (1993b) 9] ZFHR}pE H3] w2 #& EUot
Eg FAA oFY Jole] B E 43S 96% 9 F
£9] 67% (Furuichi and Yone, 1982) 2t} ¥4 W& &S
B olfd @3g 23ge B4EEY E7d
ek Aozt e Aoz HuHo] i (Furuichi and
Yone 1982; Furuichi et al., 1986; Smith 1976; Smith et
al, 1980; Kaushik and Teles 1985), AlZ.o) gt43& 3
Jtgol oW g3tE A8E2 EE 9 AglET
vopAtin @A Utk (Nose 1967; Page and Andrews
1973; Austreng et al, 1977; Singh and Nose 1967). Lee
et al. (1993b)9] AFAME ZHEZ Ag9 B@3E
Qo 2A dextrint& AHSSIALL, 2IESY ©T3E
ol& 82 t& FHAol{ Wolvt AERE E A
02 FE3FGo, B AN EFAE AHES
AHEEA7] W& 23HE g AW o] &Aoo Yot
7bFedel & Aoz AZd. ofd dfME ¥
B AAHQ dFE Fdsool & Aojn}

g d F o7 s (B # 157%) 8 9 A
ol & o @A o] Jojv 1.35~141%, A&
116~133% FHH o] Atgel G AdFS A9
Hl3tqa, Bl A A38E 22~35% 2 JENY 8
A% Ferraris et al. (1986)& 94 ¥ A7} ABE 9
% milk fishe] & HE&E GHE Feo] Alx ¢ A ¢
F(04% protein) BTt EU Hudte] A3h7] @A

BogAg dolx Yo e Ak A¥, ZE RAE S
o uwd dgg FMAIe Ao 5Eta A,
A4 40e FRHA GR B, o5 AFAA
oA 277t A&4S F L5 dild Fafo] 2
A& WA o] sy g fAsdo. 218y
¥ A M Ferraris et al. (1986)9 A=} vh 74
g5 HA ol g zolo] diF AFs AAE w3
£ 9JHAT Ferraris et al (1986)2 3% AMse @
Hog A%&e £48U7] WEo handlingdo2A
stressoll o1& AU o] FALHG, el A frefE @
Ho] gAd A FrHA &7 HEY = ok
el & HFPAE & 3 §& o437 d&d
AR A0 2 93 stress 2200 AL, o] &
A B Y o 852 & de 7heAo] FARHA Y
o} gaA & dFA4E0] HE& (Ferraris et al, 1986;
Ogino and Chen, 1973; Page and Andrews, 1975; Willson
et al, 19832 gle A B9 43§ (true protein
digestibility) & & 8 ZAE o)&WE 3¢ =&Y
de A48 4 gv Aoz #vdd. gy § 35t
T 2842 NFEYdle 55 EZFAREY A4 %2
FE EQY, BE T2 2358&0] HoET FoldA
o = JebtAg, 9l A 2318 fde A 2
FAA7E A (P>0.0D).

Table 49} 591 EAIG vio} Zo] Aol B X]o] BF
olr]leit THER AFEAA F8 o] (P<0ODE
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& ME {93 AolRlo] 93%~97%E YEHTE A
)9 9% Met, Cys, His% Val®] 28-&0] g2 ojn|
=4 HE R gg MAY. F opvxAty astE
Aol g Ko7t 47 4% 2 93% 2 YER T, o)A 2
7le] g g ek AT Table 50014 EH,
Two-way ANOVASIX AR R o)A Z7|d] we} of
oty Astge Fo& Aol Hole Aoz VR
=, ol9 Met &3H&0] ot 3% HE W& A
ool e UFEY ofu|iit 28lgo] Xojg HjwE ]
AV Y x9kt

2 A3 A%E st BY, 2HESY AR 9
A% %4 2385 S3Y Pol& Folut FES dis-
sectiondl= ARUE F& ¥YS 7PEA strippingdtA

5 5L ol 83e Ao v Aoz H7E
o &g oA ATV} Fopd & FRI £IY F
AW, o159 handling®.2 3k stress £910] A
T 4&3g g & 9% AT PN 2 4F

4 re =
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Table 4. Amino acids digestibilities of control diet determined by using the fecal collector in juvenile and adult
Korean rockfish’

M Digestibility (%) . Povalue?
Adult Juvenile
Arg 96.6 £ 0.26° 964 £ 0.11 02
Thr 93.6 £ 0.65™ 924 + 9.28™ 0.3
His 945 + 0.15° 90.3 + 3.63* 0.1
Ile 948 + 493° 94.6 + 0.17% 0.2
Leu 95.1 £ 0.25° 944 * 0.230sul/def 0.3
Lys 96.7 £ 0.25° 96.6 = 0.11° 04
Met 855 % 144* 88.3 + 242° 05
Cys 915 197° 899 £ 0.3¢4® 0.3
Phe 948 + 1.97° 94.6 £ 0.17% 02
Tyr 946 + 0.94° 93.2 £ 0.28"* 0.3
Val 91.7 + 2.09 90.5 + 0.34™ 0.3
Ala 95.3 £ 2,92 95.1 + 0.96% 09
Asp 928 £ 0.15° 924 * 040 05
Glu 96.5 + 0.30° 95.7+0.17¢ 0.003
Gly 96.6 * 0.15° 94,1 £ 0.75% 0.2
Pro 96.3 £ 0.15° 94.9 + 1.05% 0.08
Ser 936 £ 1.57* 93.2 £ .28 0.2
Total94.1 933

' Values (Mean % S.D. of three replicate groups) in each column with a different superscript are significantly diffe-
rent (P<0.01).
? P-value from t-test between juvenile and adult fish.

Table 5. Statistical analysis for amino acids digestibilities of control diet determined by using the fecal collec-
tor in juvenile and adult Korean rockfish

Two-way ANOVA One-way ANOVA
AA Size Interaction .. Adult Juvenile
Digestibility P<0.0001 P<0.006 P<0.2 P<0.0001 P<0.0001

g3t o] ¢ Aoz WAL SldAE AE, vuA Ad 2 U} B8 23 EE
F594 %D, B, FE 292 252 4957 (P<

001) 2880 ¥obAE A4S BTk HojolN AE

2 ot 3 ey 2882 stripping® Aol FE Ho)A
AAshel A BET S5 B @} B v

to

9% 5YE

B 47 o o A8 9l A3, dyA), g5 (P<o0D, ARH JuAY 43&2 FoA7t AT
35 2 oppite] 438 oA AVEE 2Ry AE LSS AT I, AZAF A9 28482
98 23dAE (Cr0) e NEEAZ AMLslo EEAE 2 FH ZX A AT gto] & F9 A strippingdt
9

g9y F Hsl AEE ARG 2 EE Ao AEG ERAT F98 ZFole YA (P>000). & F
(BZAZF: 3009 Aol (BFAF: 30g)E ez A FAE o83t ZHE BEAEY 4382 A9
, A FES Zz AN b, 3 RIS A Aol 61%, Xo] 58%, THAe] o] 94%, o] 93%,
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